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In the present note, which is intended as an addendum to Ref.
[1], we will suggest an experimental test of the hypothesis of local compensation of transverse momentum which does not require observation of the transverse momenta of neutral particles. For a discussion of local compensation of transverse momentum and a derivation of results which follow from this assumption the reader is referred to [1] [2] [3] [4] [5] . Throughout the following discussion we will assume from convenience that all hadrons have the same mass, m, and that all charges are either 1,0 or -1.
Consider a scattering event involving a collection of hadrons {h-}:
h.-h^-> k 3 + . . . ticles we obtain a correlation function C'(y,y') which can be measured at present:
Moreover, if C(y,y') fulfills (A) and (B), then as we will show, C'(y,y') would also be expected to fulfill these conditions. Thus the test of local compensation of transverse momentum which we propose is simply to determine whether C'(y,y') obeys (A) and (B).
An argument which suggests that if C(y,y') does obey (A) and (B) then C'(y,y') will also fulfill these conditions goes as follows. If C(y»y') falls rapidly once |yy'| is greater than a certain X, then by using (4) to calculate the difference between C(a,d) and C(b,c) we find that must fall rap idly if a < b < c < d and cb is made greater than X. Thus the total transverse momenta in two widely separated regions must be uncorrelated. One would therefore expect that if we remove the summation over q and q 1 in (6) the result (7)
will also fall rapidly if a < b < c < d and c-b is made greater than X.
It would be quite surprising if total transverse momenta in widely separated intervals were uncorrelated but the transverse momenta carried by particular types of charge within these intervals were correlated nontheless. Actually by using the full set of assumptions of local compensation of quantum numbers [1] it can be proved that (7) must also become small once c-b > X. The proof will not be given here, however.
In any case, if we now sum (7) with the restriction q, q' f 0, we find that C'(y,y') must fall rapidly if y'-y becomes greater than X. Similarly, if (4) approaches an energy independent limit as s becomes large, then (6) must, and therefore we would expect (7) to approach an energy independent limit. Thus C'(y,y') should also approach an energy independent limit as s becomes large.
For comparison, if the matrix element for process (1) were given by an uncorrelated transverse momentum cutoff of the form where f(k-i,k ? ) is a fixed energy independent function, then as s becomes large for y and y' far from the ends of rapidity space and y 1 ^ y C'(y»y') would approach the form
The quantity <N > in (8) is the mean charge multiplicity, which would 2 2 grow linearly with Y, and <(k-, + kp)> is the mean squared transverse momentum for a single particle, which would approach an energy independent limit.
I would like to thank Carl Bromberg and Tom Ferbel for discussions.
